Oxidative stress: new approaches to diagnosis and prognosis in atherosclerosis.
Oxidative modifications of low-density lipoprotein (LDL) have been proposed to play a critical role in atherogenesis. To test the role of proposed antioxidants in inhibiting LDL oxidation and vascular disease, it is important to identify the biologically relevant sources of oxidative stress in the human arterial wall. Mass spectrometric (MS) quantification of oxidized amino acids in proteins was used as a "molecular fingerprint" to identify the pathways that inflict oxidative damage in vivo. For example, myeloperoxidase is expressed in macrophages in human atherosclerotic lesions, and immunohistochemical studies suggest that it might be a pathway for LDL oxidation. We found that hypochlorous acid, tyrosyl radical, and reactive nitrogen species generated by myeloperoxidase each yielded a unique pattern of protein oxidation products in vitro. MS analysis of human atherosclerotic tissue revealed a similar pattern of oxidation products. This strategy has pinpointed myeloperoxidase as a pathway that promotes LDL oxidation in the human artery wall. It is noteworthy that vitamin E fails to inhibit LDL oxidation by myeloperoxidase in vitro. Because the utility of an antioxidant depends critically on the nature of the oxidant that inflicts tissue damage, interventions that specifically inhibit physiologically relevant pathways would be logical candidates for clinical trials of antioxidants. Such a rational approach to therapy is likely to accelerate progress against oxidative stress and coronary artery disease.